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1. Introduction  
Basinwide water quality management plans are required under General Statute 143-215.8B. The plans 

evaluate point and nonpoint sources of pollution using biological and ambient water quality data as well as 

computer modeling and analysis. The plans for the 17 river basins are reviewed and revised by the 

Environmental Management Commission (EMC) at least every ten years to reflect changes in water quality, 

improvements in modeling methods, improvements in wastewater treatment technology and advances in 

scientific knowledge. The plans are also reviewed to ensure waters of the state are meeting their designated 

uses or if management strategies need to be modified. The basinwide water quality management plans are 

ƴƻǘ ǊǳƭŜΤ ƘƻǿŜǾŜǊΣ άŀƴȅ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ǎǘŀƴŘŀǊŘ ƻǊ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ŀƴŘ ŀƴȅ ǊŜǉǳƛǊŜƳŜƴǘ ƻǊ ƭƛƳƛǘŀǘƛƻƴ ƎǊŀƴǘŜŘ 

applicability that implements a basinwide water quality management plan is a rule and must be adopted in 

Article 2A of Chapter 150B ƻŦ ǘƘŜ DŜƴŜǊŀƭ {ǘŀǘǳǘŜǎΦέ 

To analyze surface water availability, the Division of Water Resources (DWR) uses hydrologic models. The 

models are based on historic streamflow data and capture the effects of current management protocols, 

surface water withdrawals and wastewater discharges over the range of streamflows in the historic flow 

records. The models can be used to evaluate the potential effects on surface water availability produced by 

anticipated changes in water demands and management regimes. The models are also used to evaluate 

potential impacts of permit decisions including the approval of water supply allocations from lakes and 

reservoirs or approval of surface water transfers. The models are available to anyone who requests access 

and can be used to evaluate potential flow impacts from proposed projects and identify flow conditions, 

the reoccurrence of which, could produce water shortages limiting the ability to meet expected demand. 

The models also evaluate the possible magnitude of the water shortages. By statute, the models are subject 

to a 60-day comment period and must be resubmitted to the EMC if there are substantial comments and/or 

updates. Currently, DWR hosts hydrologic models for the Tar-Pamlico, Roanoke and Broad River basins 

along with the combined Cape Fear-Neuse River basin model. A hydrologic model is also available for the 

Catawba-Wateree River basin. Efforts are underway to develop models for the French Broad, Watauga and 

New River basins. A combined model will be developed for the Watauga and New River basins. 

Session Law 2013-413 combined the former Division of Water Quality (DWQ) with DWR which resulted in 

developing data management schemes and planning initiatives to support the creation of integrated 

basinwide plans to address water quality and quantity issues. Information presented in the combined plans 

supports a variety of state and local programs aimed at protecting and improving water resources in North 

/ŀǊƻƭƛƴŀΩǎ ǎǘǊŜŀƳǎΣ ǊƛǾŜǊǎΣ ŀƴŘ estuaries. Water resource issues documented in basinwide plans provide 

support for local governments, natural resource groups, researchers, soil and water agencies and other 

state and local agencies in identifying current water resource issues, potential impacts from existing 

conditions and potential project areas to focus restoration, conservation or preservation activities to 

protect water quality.  

5²wΩǎ basinwide planning program also takes advantage of stakeholder input. Stakeholders provide 

information essential to protecting and enhancing watershed water quality and issues associated with 

reliability of water supplies. Partnering stakeholders typically include watershed associations, land trusts, 

water quality monitoring coalitions, soil and water conservation districts, public water systems, and other 

federal, state, and local agencies. DWR staff members regularly assist municipal water systems with 



 

5 | P a g e 

 

developing and updating their local water supply plans as well as provide essential water quality data when 

available.  

For implementation, the basinwide planning program relies heavily on other branches and sections within 

the Department of Environmental Quality (DEQ), DWR and other state and local agencies to implement 

water quality improvement practices. This can be through regulatory directives and/or voluntary measures. 

If a management strategy is in place, the plans provide detailed updates on the implementation of that 

strategy including successes, additional needs or changes that may require rule making or legislative action. 

DWR is expanding the capacity to present integrated basin plans electronically, increasing the availability 

ǘƻ ǘƘŜ ǇǳōƭƛŎ ŀƴŘ ŜƴƘŀƴŎƛƴƎ ǘƘŜ ǇǳōƭƛŎΩǎ ŀōƛƭƛǘȅ ǘƻ ŜȄǇƭƻǊŜ Řŀǘŀ ƻƴ ǿƘƛŎƘ ōŀǎƛƴ Ǉƭŀƴǎ ŀǊŜ ōŀǎŜŘΦ Basinwide 

water resource management plans are available at: http://deq.nc.gov/about/divisions/water-

resources/planning/basin-planning. 

General Statue 143-215.8B(d) requires that the Commission and the Department report to the 

Environmental Review Commission (ERC) on an annual basis. The report includes progress on developing 

and implementing basin plans as well as public involvement and education. The report also includes a 

ǎǘŀǘŜƳŜƴǘ ǊŜƎŀǊŘƛƴƎ άŎƻƴŎŜƴǘǊŀǘƛƻƴǎ ƻŦ ƘŜŀǾȅ ƳŜǘŀƭǎ ŀƴd other pollutants identified in the course of 

ǇǊŜǇŀǊƛƴƎ ƻǊ ǊŜǾƛǎƛƴƎ ǘƘŜ ōŀǎƛƴ ǇƭŀƴǎΦέ ¢ŀōƭŜ м ƛŘŜƴǘƛŦƛŜǎ ǘƘŜ ǎŜŎǘƛƻƴǎ ƛƴ ǘƘƛǎ ǊŜǇƻǊǘ ǿƘŜǊŜ ŜŀŎƘ ƻŦ ǘƘŜǎŜ 

issues is addressed.  

Table 1: Report Topics and Sections 

Report Topic 
Section 1: 

Introduction 
Section 2: Plan 
Development 

Section 3: 
Challenges 

Section 4: 
Statewide 

Issues/ 
Concerns 

Section 5: 
Monitoring 

Section 6: 
Basin 

Summaries 

Progress in 
developing plans 

 x   x x 

Progress in 
implementing plans 

 x    x 

Public involvement x x x x  x 

Public education x  x x  x 

Concentration of 
heavy metals 

    x  

Pollutants identified 
in surface water 

  x x x x 

 

2. Basin Plan Development 
Currently, the Broad, Cape Fear, Chowan, Pasquotank, Watauga and White Oak River Basin Water Resource 

Plans are under development. Along with in-depth water quality assessments and recommendations for 

improving water quality, these integrated water resource plans will include detailed evaluations of surface 

water availability. Whenever possible, the plans will also include information about future water demands 

and groundwater use. Table 2 lists the 17 river basins within North Carolina and the schedule for DWR 

monitoring, planning and implementation. Figure 1 shows the basin boundaries.  

http://deq.nc.gov/about/divisions/water-resources/planning/basin-planning
http://deq.nc.gov/about/divisions/water-resources/planning/basin-planning
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Table 2: Basin Planning Schedule 

River Basin 
Last EMC 
Approved 

Plan 

Next 
Plan 

Update 

NPDES 
Permits 
Renewal 

Year 

Biological 
Basinwide 
Monitoring 

Quantity 
Model 

Platform 

Quality 
Model/ 
Strategy 

Web Links 
to 

Executive 
Summary 

Chowan 2007 2018 2017 2020 n/a NSW CHO 

Pasquotank 2007 2018 2017 2020 n/a NCDP PAS 

Watauga 2007 2018 2017 2018 OASIS  WAT 

White Oak 2007 2018 2017 2019 n/a 
New R.-
NSW 

WOK 

Broad 2008 2018 2018 2020 OASIS   BRD 

Neuse 2009 
2018/ 
2019* 

2018 2020 OASIS  NSW NEU 

Cape Fear 2005 2018 2016 2018 OASIS  
Haw R.-
NSW; Mid 
CF - NCDP 

CPF 

Yadkin 2008 
2018/  
2019 

2018 2016  NCDP YAD 

Lumber 2010 2019 2019 2016   LBR 

Catawba 2010 2019 2020 2017 CHEOPS   CAT 

French 
Broad 

2011 2020 2020 2017 OASIS   FBR 

New River 2011 2020 2016 2018 OASIS   NEW 

Hiwassee 2012 2021 2017 2019 TVA  HIW 

Little 
Tennessee 

2012 2021 2017 2019 TVA  LTN 

Roanoke 2012 2021 2017 2019 OASIS  216 Study ROA 

Savannah 2012 2021 2017 2019 n/a  SAV 

Tar-Pamlico 2015 2023 2019 2017 OASIS  NSW TAR 

NSW = Nutrient Sensitive Waters,  NCDP = Nutrient Criteria Development Plan,  
* NSW Strategy and regulatory update prior to NPDES permits renewal; Full plan completion 2019. 
n/a ς currently hydrologic models are not being developed for coastal areas. 

https://ncdenr.s3.amazonaws.com/s3fs-public/Water%20Quality/Planning/BPU/BPU/Chowan/Chowan%20Plans/2007%20Plan/Executive%20Summary.pdf
https://ncdenr.s3.amazonaws.com/s3fs-public/Water%20Quality/Planning/BPU/BPU/Pasquotank/Pasquotank%20Plans/2007%20Plan/Executive%20Summary.pdf
https://ncdenr.s3.amazonaws.com/s3fs-public/Water%20Quality/Planning/BPU/BPU/Watauga/Watauga%20Plans/2007%20Plan/Executive%20Summary.pdf
https://ncdenr.s3.amazonaws.com/s3fs-public/Water%20Quality/Planning/BPU/BPU/White%20Oak/White%20Oak%20Plans/2007%20Plan/Executive%20Summary.pdf
https://ncdenr.s3.amazonaws.com/s3fs-public/Water%20Quality/Planning/BPU/BPU/Broad/Broad%20Basin%20Plans/2008%20Plan/OverviewShortB.pdf
https://ncdenr.s3.amazonaws.com/s3fs-public/Water%20Quality/Planning/BPU/BPU/Neuse/Neuse%20Plans/2009%20Plan/Summary.pdf
https://ncdenr.s3.amazonaws.com/s3fs-public/Water%20Quality/Planning/BPU/BPU/Cape_Fear/Cape%20Fear%20Plans/2006%20Plan/executive%20summary.pdf
https://ncdenr.s3.amazonaws.com/s3fs-public/Water%20Quality/Planning/BPU/BPU/Yadkin/Yadkin%20Plans/2010%20Plan/1_Yadkin%20Summary01-09.pdf
https://ncdenr.s3.amazonaws.com/s3fs-public/Water%20Quality/Planning/BPU/BPU/Lumber/Lumber%20Plan/2010%20Plan/Executive%20Summary.pdf
https://ncdenr.s3.amazonaws.com/s3fs-public/Water%20Quality/Planning/BPU/BPU/Catawba/Catawba%20Plans/2010%20Plan/Basin%20Overview.pdf
https://ncdenr.s3.amazonaws.com/s3fs-public/Water%20Quality/Planning/BPU/BPU/French_Broad/French%20Broad%20Plans/2011%20Plan/French%20Broad%202010%20Plan.pdf
https://ncdenr.s3.amazonaws.com/s3fs-public/Water%20Quality/Planning/BPU/BPU/New/New%20Plans/2011%20Plan/Executive%20Summary.pdf
https://ncdenr.s3.amazonaws.com/s3fs-public/Water%20Quality/Planning/BPU/BPU/Hiwassee/Hiwassee%20Plans/2012%20Plan/1_HIWsummary.pdf
https://ncdenr.s3.amazonaws.com/s3fs-public/Water%20Quality/Planning/BPU/BPU/Little_Tennessee/Little%20Tennessee%20Plans/2012%20Plan/1_LTN%20Summary.pdf
https://ncdenr.s3.amazonaws.com/s3fs-public/Water%20Quality/Planning/BPU/BPU/Roanoke/Roanoke%20Plans/2012%20Plan/Executive%20Summary.pdf
https://ncdenr.s3.amazonaws.com/s3fs-public/Water%20Quality/Planning/BPU/BPU/Savannah/Savannah%20Plans/2012%20Plan/SavannahBasinPlan2012.pdf
http://portal.ncdenr.org/c/document_library/get_file?p_l_id=38446&folderId=22073415&name=DLFE-103630.pdf
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CƛƎǳǊŜ мΥ bƻǊǘƘ /ŀǊƻƭƛƴŀΩǎ {ŜǾŜƴǘŜŜƴ wƛǾŜǊ .ŀǎƛƴǎ 

 

2.1. Public Involvement and Educational Opportunities 

An important component to basinwide planning is public involvement and public education on a variety of 

basinwide water quality and quantity issues. DWR Planning Section staff participate in many aspects of 

stakeholder interactions which range from requesting specific feedback on new rules and environmental 

protection measures to requests for data for watershed planning and assessment and basin plan 

development.  Basin planners work with the public and resource agencies daily and act as a clearinghouse 

for all basin related information.   In the course of developing a basin plan, staff work directly with specific 

watershed stakeholders and resource agencies with the knowledge of a specific area or concern in the 

basin.  The amount of interactions can vary depending on the stage of the plan development process.  Over 

this annual reporting period while developing the six plans listed above, staff worked directly with several 

soil and water conservation districts (SWCD), regional Natural Resource Conservation Service (NRCS) 

offices, local governments as well as non-profits and watershed groups throughout the basins.  Planners 

have presented water quality and quantity information at several venues, including the 2017 Wildlife 

Resources Commission (WRC) Wildlife Action Plan (WAP) Regional Workshops, Watershed Stewardship 

Network Workshops as well as participated in watershed meetings around the state.  Education and 

stakeholder interactions are a critical aspect of basinwide planning.  This is where implementation and 

water quality improvements begin.  

3. Challenges 
There are many challenges in identifying nonpoint sources of pollution. These include limited data, source 

identification, contaminant or pollutant identification, and available analytical software.  

3.1. Limited Data 

Due to limited available data, it is difficult to account for all nonpoint sources of pollution. G.S. 143-

215.8B(a)(1) states that the EMC "shall consider the cumulative impacts" of "all activities across a river basin 

and all point and nonpoint sources of pollutants, including municipal wastewater facilities, industrial 
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wastewater systems, septic tank systems, stormwater management systems, golf courses, farms that use 

fertilizers and pesticides for crops, public and commercial lawn and gardens, atmospheric deposition, and 

animal operations." The spatial location of many point sources of pollution are readily available. Many of 

these facilities are often required to keep records of effluent concentrations that can then be used by the 

DWR to assist with identifying impacts to water quality. The amount and type of fertilizers, pesticides or 

herbicides used on farms, golf courses, public and commercial lawn and gardens, however, is not readily 

available. In addition, the location of poultry operations that utilize a dry waste management system and 

the fields on which the waste is applied are not easily accessible or known. DWR works with several local 

agencies to identify potential nonpoint sources of pollution and the types of activities that may be impacting 

water quality in the area, but data is usually not available to quantify the amount of fertilizers, pesticides, 

herbicides or dry waste applied to land. 

3.2. Unknown Sources 

Compounds of nitrogen and phosphorus are major components of living organisms and thus are essential 

ǘƻ Ƴŀƛƴǘŀƛƴ ƭƛŦŜΦ ¢ƘŜǎŜ ŎƻƳǇƻǳƴŘǎ ŀǊŜ ŎƻƭƭŜŎǘƛǾŜƭȅ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ άƴǳǘǊƛŜƴǘǎέΦ  ²ƘŜƴ ƴǳǘǊƛŜƴǘǎ ŀǊŜ 

introduced to an aquatic ecosystem from municipal and industrial treatment processes or runoff from 

urban or agricultural land, the growth of algae and other plants may be accelerated.  Data collected over 

the past several years indicate that organic nitrogen is increasing throughout the state (Figure 4). The 

sources of the organic nitrogen in the aquatic system is not well understood at this time. Groundwater, 

legacy sediments, biosolids application, atmospheric deposition as well as changes to streamflow and its 

impact to permit limits may also be contributing to the increased nutrient values. Additional research and 

analytical tools are needed to help DWR understand the source of increasing organic nitrogen and how to 

properly manage this load. In addition, more detailed reporting on agricultural best management practices 

(BMP) and changes to operations (i.e., moving from crop production to animal operation) could assist with 

identifying nutrient sources and appropriate BMPs to address the source. 

3.3. Full Integration of Water Quality and Quantity Planning  

The basin plans include information about water quality and quantity. However, fully integrating both 

aspects and offering recommendations to protect and enhance instream and off-stream uses is a challenge 

due to data gaps and interpretation as well as governing policies and federal mandates related to water 

resource programs. Environmental and human health standards are established by the U.S. Environmental 

Protection Agency (EPA) to meet federal requirements under the Clean Water Act (CWA) and 

the Safe Drinking Water Act (SDWA), while maintaining adequate flows associated with federal actions can 

be evaluated through the National Environmental Policy Act (NEPA). Information on all entities that 

withdraw water and water use data, however, is managed by state policies and the overarching umbrella 

of riparian rights within the state.    

Hydrologic models are used to determine the places, times, frequencies and intervals in which water may 

be inadequate to meet known water demands. To better incorporate flows to protect water uses, including 

ecological integrity, data are needed for points of interest throughout the basins to assess flow and water 

availability. Including these points of interest within a hydrologic model can assist with determining when 

off-stream uses (drinking water supplies, manufacturing and industrial uses, thermoelectric power 

generation) cannot be met or when aquatic communities may be impacted.  DWR works cooperatively with 
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public and private entities seeking water supply on site-specific projects to establish flow regimes necessary 

to maintain aquatic habitat. North Carolina is not alone in understanding the complexities of water quality 

and quantity. Understanding how fluctuations in water quantity affect water quality is critical to 

protecting all waters of the state. 

3.4. Analytical Tools 

DEQ is in the process of developing a statewide integrated data management system to replace the current, 

segmented system.  This process was initiated several years ago, and is a multi-divisional product that will 

improve efficiencies and duplicative efforts. This data management system will not only allow DWR to 

analyze data in a more in-depth and efficient manner but will also ƛƳǇǊƻǾŜ 5²wΩǎ ability to share data and 

analytical results with the public in a variety of outputs as well as provide more accurate and up-to-date 

sampling results. 

4. Statewide Water Quality/Quantity Issues 
Table 3 provides a quick glance of major issues that are identified in each of the 17 river basins. Several 

issues span all the basins and include biological impairments, algal blooms, potential impacts from 

agricultural operations and emerging contaminants.  

4.1. Biological Impairments and Habitat Degradation 

Many of the biological impairments across the state are due to poor and degraded aquatic habitat. While 

seen statewide, degradation is increasingly obvious in urban and suburban areas where large impervious 

surface areas are resulting in greater stormwater runoff, higher peak flows (flashy streams) and lower base 

flows. Streambank and instream habitat erosion along with elevated turbidity and increased concentrations 

of pollutants are making it difficult to protect sustainable aquatic populations. Pesticide and nutrient 

management from urban and agricultural lands, disconnected or reduced floodplains, animal access to 

streams, and damaged or aging wastewater collection systems are also identified as key contributors to 

poor aquatic habitats. Maintaining or establishing riparian buffers could potentially minimize the impact 

from stormwater overland flow by reducing pollutants and stabilizing stream banks. In addition, adopting 

stormwater management in areas where stormwater management is not required as well as education and 

outreach could also assist with improving aquatic habitats statewide.  

4.2. Algal Blooms 

Several algal blooms were reported across the state over the past year including the Neuse, Cape Fear, 

Chowan, Pasquotank, French Broad and Little Tennessee River basins. Data collected at the ambient water 

quality monitoring stations over the past several years indicates that organic nitrogen is increasing 

throughout the state and these increases are offsetting nitrogen reductions made as a result of rules 

established for nutrient sensitive waters (NSW). Currently, the sources of the organic nitrogen are not well 

understood. Groundwater, legacy sediments, biosolids application, atmospheric deposition as well as 

changes to streamflow and its impact to permit limits may be contributing to the increased nutrient values. 

Additional research and analytical tools are needed to help DEQ understand the source of increasing organic 

nitrogen and how to properly manage this load. In many areas, there is a direct connection between 

groundwater and surface water and understanding the potential for groundwater to transport nutrients 

from biosolids and wastewater land application fields to surface water is critical in identifying potential 
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sources of organic nitrogen. In addition, more detailed reporting on agricultural BMP and changes to 

operations (i.e., moving from crop production to animal operation) could assist with identifying nutrient 

sources and the appropriate BMP to address the source. 

4.3. Impacts from Agricultural Operations 

Understanding the impacts from large-scale agricultural operations can be challenging due to minimal 

monitoring in the watersheds in which they are located.  Waste treatment from concentrated animal 

feeding operations (CAFOs) normally includes a liquid waste treatment lagoon. Solids settle to the bottom 

of the lagoon, and the liquid waste is applied to crops through a spray irrigation system.  If not effectively 

utilized by vegetation, nutrients produced by animals can enter surface waters by atmospheric deposition, 

groundwater transport and stormwater runoff. Excess nutrients in surface water can impact aquatic 

ecosystems and the type and amount of treatment required to ensure that water is safe for human 

consumption. DEQ has regulatory authority over swine and cattle operations that use dry or liquid manure 

waste management systems and poultry operations that use a liquid waste management system (i.e., spray 

irrigation). These permitted animal facilities are inspected annually. Most poultry operations, however, 

produce a dry litter waste that typically falls under the deemed permitted category (NCAC 02T .1303) and 

do not require an NPDES or state permit. Operations that fall into this category are only inspected if a 

complaint is filed. Because information about the location, number of animals, amount of waste produced 

or fields on which the dry litter is applied is unknown, determining the extent of potential impacts from 

animal waste to water quality is difficult to assess. Additional information is needed about the location of 

deemed permitted operations and land application sites to assist DWR in establishing new monitoring 

stations to assess potential nutrient impacts to aquatic ecosystems and water quality. 

4.4. Emerging Contaminants 

Emerging contaminants are a potential issue for all waters (surface and ground) of the state. Emerging 

contaminants come from a wide range of sources including pharmaceuticals, pesticides, disinfection by-

products, wood preservatives, personal care products and industrial chemicals as well as their by-products. 

These contaminants are released into water from multiple sources including conventional wastewater 

treatments plants, individual onsite wastewater collection systems, and industrial and chemical 

manufacturing facilities. Many of these potential sources do not have treatment systems in place that are 

designed to detect, eliminate or treat these poorly understood contaminants. While a contaminant may be 

unique to a specific source or river basin, many are widespread. The effects of emerging contaminants on 

aquatic ecosystems and on human health are mostly unknown, and the lack of appropriate analytical 

methods and monitoring techniques makes identification and management a challenge. The uncertainty of 

whether these contaminants are present, their effects on human health and their impacts to aquatic 

ecosystems is a growing public concern. Because emerging contaminants are not fully understood, it limits 

ǘƘŜ {ǘŀǘŜΩǎ ability ǘƻ ǇǊƻǘŜŎǘ ǿŀǘŜǊ ǉǳŀƭƛǘȅΦ Lǘ ŀƭǎƻ ƭƛƳƛǘǎ ǘƘŜ {ǘŀǘŜΩǎ ŀōƛƭƛǘȅ ǘƻ regulate the contaminants or 

identify treatment options for water treatment facilities to provide safe drinking water to the public and 

ensure that aquatic ecosystems are protected. 
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Table 3: Issues/Concerns Identified in Each River Basin 
Issue/Concern BRD CPF CAT CHO FBR HIW LTN LBR NEU NEW PAS ROA SAV TAR WAT WOK YAD 

Algal blooms (includes potentially 
harmful algal blooms) 

 x  x x  x    x      x 

Animal feeding operations (NPDES or 
state permit, certificates of coverage) x x x x x x  x x x x x  x  x x 

Central Coastal Plain Capacity Use Area 
(CCPCUA) NA x NA NA NA NA NA NA x NA x x NA x NA x NA 

Coal ash ponds x x x  x    x   x     x 

Elevated levels of bacteria x x x  x x x  x x x     x x 

Elevated levels of bromide  x          x      

Emerging contaminants x x x x x x x x x x x x x x x x x 

Fish consumption advisories for PCBs   x      x         

Impacts to trout waters (temperature, 
low dissolved oxygen, habitat 
degradation) 

NA NA NA NA x x x NA NA x NA NA x NA x NA NA 

NPDES wastewater facilities and 
collection systems (sewer overflows, 
inflow and infiltration, level of treatment, 
emerging contaminants, nutrients, 
location of return) 

x x x x x x x x x x x x x x x x x 

Nutrient management strategy (nutrient 
sensitive waters) NA NA NA NA NA NA NA NA x NA NA NA NA x NA NA NA 

Nutrients (inorganic nitrogen, organic 
nitrogen, phosphorus)  x x x x  x x x  x   x  x x 

Onsite wastewater collection systems 
(damaged or failing systems) x x x x x x x x x x x x x x x x x 

Poultry operations that produce a dry 
litter waste and are deemed permitted 
under NCAC 02T .1303* 

x x x x    x x x x x  x  x x 

Sediment loads increasing (habitat 
degradation, increased treatment costs 
for water supplies) 

x x x x x x x x x x x x x x x x x 
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Issue/Concern BRD CPF CAT CHO FBR HIW LTN LBR NEU NEW PAS ROA SAV TAR WAT WOK YAD 

Shellfish harvesting areas closed (coastal 
basins) due to elevated bacterial levels NA x NA x NA NA NA x x NA x NA NA NA NA x NA 

Stormwater (includes concerns related to 
increased volume and velocity) x x x x x x x x x x x x x x x x x 

Increasing temperature (higher 
temperatures can contribute to algal 
blooms, decrease dissolved oxygen 
concentrations, decrease benthic and 
fish productivity) 

x   x x x x   x   x  x   

                  

*The location of operations that are deemed permitted are unknown. Information about the number and types of birds in a county can be found in the USDA National 
Agriculture Statistics Service (NASS) quick stats query tool.  
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4.5. Ground Water 

DǊƻǳƴŘ ǿŀǘŜǊ ƛǎ ŀƴ ŜȄǘǊŜƳŜƭȅ ƛƳǇƻǊǘŀƴǘ ǿŀǘŜǊ ǎƻǳǊŎŜ ƛƴ bƻǊǘƘ /ŀǊƻƭƛƴŀ ǿƛǘƘ ƴŜŀǊƭȅ ƘŀƭŦ ƻŦ ǘƘŜ ǎǘŀǘŜΩǎ ǇƻǇǳƭŀǘƛƻƴ 

relying on it for water supply.  For most public water supply systems in the coastal plain, ground water is the 

primary water source.  The Central Coastal Plan Capacity Use Area (CCPCUA) is a 15-county area that was 

designated by the EMC in August 2002 because of concerns about the viability of several ground water sources or 

aquifers.  The CCPCUA requires water use permits for large entities that use more than 100,000 gallons of ground 

water per day. It also requires that small ground and surface water users that use more than 10,000 gallons per 

day register their withdrawal under CCPCUA.  Over a 16-year period, many large water users in the CCPCUA are 

required to reduce their withdrawals by up to 75% from certain aquifers and use alternate water sources. 

North Carolina continues to monitor ground water quality and gauge contamination based on the 2L ground water 

standards rules.  Recently, the Ground Water Management Branch (GWMB) conducted a pilot study in Sampson 

and Duplin Counties to assess the most common nonpoint source pollutants in ground water ŀǘ 5²wΩǎ ƳƻƴƛǘƻǊƛƴƎ 

wells.  [ƻƴƎ ǘŜǊƳ Ǉƭŀƴǎ ƛƴŎƭǳŘŜ ōǊƻŀŘŜƴƛƴƎ ǘƘŜ ǎŀƳǇƭƛƴƎ ŜŦŦƻǊǘ ǘƻ ŀƭƭ ǿŜƭƭǎ ƛƴ 5²wΩǎ ǎǘŀǘŜǿƛŘŜ ƳƻƴƛǘƻǊƛƴƎ ƴŜǘǿƻǊƪ 

to provide ambient measurements of a large number of parameters and quantify background concentrations.   

4.6. Impact from Excessive Flooding (Hurricanes) 

In October 2016, the Cape Fear, Chowan, Lumber, Neuse, Roanoke, Tar-Pamlico and Roanoke River basins were 

severely impacted as result of excessive flooding due to Hurricane Matthew.  A special study of the surface water 

quality impacts associated with the hurricane was conducted. Thirty samples were collected across the seven river 

basins and results indicated that any negative impacts to surface waters from the severe flooding appeared to 

have been transient, lasting several weeks. Water quality returned to pre-storm baseline conditions when flows 

returned to normal.  It may take years to determine the long-term impact to the basins from such a historic 

flooding event. Biological monitoring will be done in the future to assess the impacts and recovery to the aquatic 

ecosystems as a whole.   

5. Water Quality Monitoring  
 

5.1. Water Quality Monitoring and Pollutant Concentrations 

5²wΩǎ ambient monitoring program, along with seven monitoring coalitions, collect physical and chemical data 

at many stations across the state (Table 4). Data was assessed to identify possible statistically significant statewide 

concentration changes over time.  This statewide trend assessment is a screening tool that DWR is using to identify 

changes occurring across the state that need further investigation and analysis.  This could result in pollutant 

source identification studies, prioritization for stream restoration work, development of an EPA 9-element 

watershed restoration plan, basinwide management plan focus area or the development of a total maximum daily 

load (TMDL).  

The trend analysis was developed using a seasonal and non-seasonal version of the non-parametric Mann-Kendal 
trend test to determine temporal trends in water quality (Steve Winkler, 2004. St. Johns River Water Management 
District Technical Publication SJ2004-4. A Users-Written SAS Program for Estimating Temporal Trends and Their 
Magnitude. ftp://secure.sjrwmd.com/technicalreports/TP/SJ2004-4.pdf).  The dataset encompasses 1997 to 
August 2016, only stations with at least 5 years and 40 samples, and that have at least one sample in the past 5 
years (Figure 2).  The trends analysis indicates whether a parameter concentration is increasing or decreasing with 

ftp://secure.sjrwmd.com/technicalreports/TP/SJ2004-4.pdf
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ŀ фл ǇŜǊŎŜƴǘ ŎƻƴŦƛŘŜƴŎŜΦ  ¢ƘƻǎŜ ǎǘŀǘƛƻƴǎ ǘƘŀǘ Řƻ ƴƻǘ ǎƘƻǿ ŀ ǎƛƎƴƛŦƛŎŀƴǘ ŎƘŀƴƎŜ ŀǊŜ ƛŘŜƴǘƛŦƛŜŘ ŀǎ άƛƴǎƛƎƴƛŦƛŎŀƴǘΦέ 
This analysis does not indicate impairment or the magnitude of the concentrations or change.  Concentrations of 
the different parameters are different from station to station and from ecoregion to ecoregion.  This screening 
tool only assessed a change at a specific station over the set period of time. This analysis is to be used as a 
screening tool and should not be used for any other purposes outside of its intended use. 

Table 4:  North Carolina Ambient Monitoring Program Water Quality Parameters+   

Physical Parameters Chemical Parameters Biological Parameters 

Dissolved Oxygen 
Nutrients ς NH3, NO2+NO3, 
TKN, TP 

Fecal Coliform Bacteria ς Fresh 
& Saltwater 

pH Hardness 
Enterococcus Bacteria - 
Saltwater 

Specific Conductance Turbidity  

Water Temperature Chlorophyll a *   

 
Metals ^ ς Al, As, Cd, Cr, Cu, 
Fe, Pb, Mn, Ni, Zn 

 

+ Not all parameters listed are collected at each station or collected at the same sampling frequency.  
Generally, all stations are monitored monthly.  
* Chlorophyll a is collected in lakes and estuaries or in areas of slower moving water such as behind a 
dam on flowing streams.  
^ The standard for metals changed from total recoverable to dissolved metals as part of the 2015 
Triennial review process.  In 2007, DWR suspended sample collection for total recoverable metals due to 
the change in the proposed metals standard. In 2016, DWR started collecting dissolved metals for 
assessment purposes at select stations throughout the state.  At this time, no new metals data is available 
for assessment purposes.  Dissolved metals will be assessed and included in the upcoming 2018 303(d) 
Impaired waters list.  

 
For the purposes of this annual report, the division focused on the changes in turbidity, total Kjeldahl nitrogen 

(TKN) which represents mostly organic nitrogen, fecal coliform bacteria, and pH.  These are the constituents that 

were identified as parameters of concern in the basin planning process over this last year and verified by this 

screening tool as areas in which DWR needs to provide additional resources to understand the causes of water 

quality degradation.   

5.1.1. Turbidity   

Turbidity is caused by particles suspended or dissolved in water that scatter light making the water appear cloudy.  

Particulate matter can include sediment, fine organic and inorganic matter, algae and other microscopic 

organisms. Turbidity is a pollutant that generally increases as result of nonpoint sources during precipitation 

events, streambank scouring from elevated peak flows, and/or added nutrients which can increase biological 

(algal) productivity.  The turbidity standard varies depending on the surface water classifications as seen in Table 

5.  

Table 5:  North Carolina Turbidity Standards Based on Surface Water Stream Classification. 

Stream Classification Turbidity Standard (NTU) 

Trout Streams & Lakes (Tr) 10 

Lakes (C & B)  25 

Estuaries (SC & SB) 25 

All Other Streams (C & B)  50 
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Figure 2: Statewide Monitoring Sites Used to Assess Trends  
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Figure 3: Turbidity 
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Figure 4: Nutrients - Total Kjeldahl Nitrogen (TKN)
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Figure 5: Fecal Coliform Bacteria 

 




































